Because single-subject design methodology is the cornerstone of behavior-analytic research, behavior analysts are often engaged in the practice of graph production. There are a variety of computer software packages on the market that can be used to create graphs; however, not all of them are suitable for producing single-subject design line graphs. Microsoft Excel 97 for Windows 95/NT and MacOS operating systems contains a variety of features that are conducive to producing reversal, multiple baseline, and multielement graphs (among others) that conform to many of the technical recommendations for publication in the Journal of Applied Behavior Analysis. We present detailed instructions on creating these graphs using Microsoft Excel.
This technical article is intended to provide the reader with assistance in creating single-subject design graphs with Microsoft Excel 97 for Windows 95/NT and MacOS operating systems. The graphing and drawing features of Excel are conducive to creating line graphs with the sometimes difficult-to-produce features that are recommended for publication in the Journal of Applied Behavior Analysis (JABA, 1996) : (a) Data points do not quite touch the lines between them, (b) data points do not connect across experimental phases, and (c) the y-axis zero value is raised off the abscissa. A further advantage of using a spreadsheet program to create graphs (as opposed to a graphics program) is that data can be stored and analyzed within the spreadsheet, preventing redundant data entry. Below are step-by-step instructions for creating reversal and multiple This article is based on Carr, J. E. (1995) . Creating single-subject design graphs with Microsoft Excel . Florida Association for Behavior Analysis Newsletter, 15 (1), 3-5.
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baseline design graphs. General instructions are provided for creating multielement design graphs as well. The following instructions are very detailed and should be easy to follow; however, a rudimentary understanding of how spreadsheet programs function is necessary before starting.
The first step in creating graphs is to prepare the toolbar. In Excel there should be a drawing toolbar icon (symbolized by overlapping blue and yellow geometric shapes). Click on the drawing toolbar icon when you begin creating the graph. Once the drawing toolbar is placed on the screen, all the icons needed for graph production will be in place. You may begin entering data into the spreadsheet (worksheet).
CREATING A REVERSAL DESIGN GRAPH
Entering Data into the Spreadsheet 1. Enter the data for the first phase (e.g., Baseline 1) in the first column.
2. For each new phase (e.g., intervention, Baseline 2), enter the data on the next line in the column to the right of the previous column.
3. Using your mouse, select the cells con- taining all of the data. See Figure 1 for a visual depiction of the shaded area that will result from selecting the cells. The visual ''staggering'' of phase data will prevent data points from connecting across phases. Staggering the data will also allow you to use certain Excel functions, such as creating trend lines, and have them affect each phase individually. However, if you merely need to separate the phase data, slowly click twice on the line between data points of different phases. Then, quickly double click that line and select NONE under LINE. Click on the OK button.
Creating the Graph 1. After the data are selected, click the mouse pointer on the chart wizard icon (symbolized by a blue, yellow, and red bar graph). Drag your mouse pointer over the area in which you want your graph to appear and release the mouse button.
2. Click on LINE GRAPH in the STAN-DARD TYPES window. Click on the NEXT button.
3. The string of coordinates for the selected data will appear. Make sure the string represents the correct range and click on the NEXT button.
4. A preview window will appear, offering you a chance to alter features of the graph (e.g., legend, gridlines, titles). Once changes are made, click on the NEXT button.
5. Select AS OBJECT IN under the PLACE CHART section and click on the FINISH button.
6. If your x-axis labels are horizontal rather than vertical, double click on the x axis. In the ALIGNMENT menu, click on the horizontal text option and click on the OK button.
7. At this point the graph should be complete and embedded in the spreadsheet.
Customizing the Graph 1. Click on the graph itself. The options under the heading menus have now changed so that any changes you make affect the graph and not the entire spreadsheet.
2. Double click on the shaded background of the graph. The PATTERNS menu will appear. Under the BORDER section, select NONE. Under the AREA section, select NONE. Click on the OK button. This will remove the gray background color and the right border from the graph.
3. Click on the text-box icon (symbolized by a sheet of paper with lines on it) and, using the click-and-drag technique, create an area over a phase and type in the phase label (e.g., Baseline). Click an area outside of the box, then double click on the outline of the box. In the PATTERNS menu, select NONE in the border section and click on OK. Click an area outside of the box to complete this task.
4. Repeat Steps 1 through 3 for each phase.
5. Click on the LINE tool. 6. Click and drag your mouse pointer to make a vertical line between phases from the x axis to the top of the graph. Once the line is properly sized, copy and paste it into the graph and move the new line to the next space between phases. Repeat as necessary.
7. Double click on the vertical line. The PATTERNS menu will appear. In this menu box you can select different styles and weights for the vertical line.
8. Repeat Steps 5 through 7 for each phase.
9. Double click on one of the data series. Under the PATTERNS menu, make the appropriate changes (e.g., data point color, shape) under the LINE and MARKER sections. To insert small spaces between data points and lines, select the foreground color as white and the background color as black. This is the only way to prevent lines from directly connecting to data points, and it works only with black or gray data points, not with ones that are white (e.g., open circles).
10. If your graph requires labels (with arrows) for specific data series (beyond phase labels), click on the text-box icon (symbolized by a sheet of paper with lines on it). Using the click-and-drag technique, create an area over the graph and type in your text (e.g., IV-1). Click an area outside of the box, then double click on the outline of the box. In the PATTERNS menu, select NONE in the border section and click on the OK button. Click an area outside the box. You can now move the text box to the appropriate position on the graph.
11. To begin creating your arrow, click on the LINE tool. Click and drag your mouse pointer to make the line of your arrow. Double click on the line. The PATTERNS menu will appear. In this menu box, you can select different styles and weights for the vertical line and the arrowhead. Once the arrow is formatted, you can move it into position (see Figure 2 for an example of data labels with arrows).
12. Select the y axis by double clicking on it. Select the SCALE tab. A series of default values will appear. Select the MINIMUM at Ϫ1 and the CATEGORY X CROSSES Y at Ϫ1. Click on the OK button. Your graph will now display Ϫ1 on the abscissa and the 0 should be raised. 13. To remove the Ϫ1 on the abscissa, you must use some electronic sleight of hand. As the final step, create a text box over the Ϫ1 value. Select the text box area by double clicking on it. Under the COLORS AND LINES section, select NO FILL. Under the FILL section, select white as the color and click on the OK button. The Ϫ1 value should now be invisible, and you should be left with the 0 raised off the abscissa. If your text box seems to disappear after it is created, simply click once around the box's last known location until it reappears.
14. Click on an area outside the graph. Click on the graph and move it within the spreadsheet to a desired location for printing. The reversal design graph is now completed.
Configuring Excel for Multielement Phases
If you are creating a graph that contains multiple data series within a phase (e.g., multielement designs), you need to configure Excel to connect them across sessions without data.
1. Click on the graph. 2. From the TOOLS menu, select OP-TIONS.
3. From the ACTIVE CHART menu, select INTERPOLATED under the PLOT EMPTY CELLS AS area.
4. Click on the OK button.
CREATING A MULTIPLE BASELINE DESIGN GRAPH Entering Data into the Spreadsheet 1. Enter the data for the first phase (e.g., Baseline 1) in the first column. 2. For each new phase (e.g., intervention, Baseline 2), enter the data in the column to the right of the previous column.
3. Using your mouse, select the cells containing all of the data. See Figure 1 for a visual depiction of the shaded area that will result from selecting the cells. The visual ''staggering'' of phase data will prevent data points from connecting across phases. Staggering the data will also allow you to use certain Excel functions, such as creating trend lines, and have them affect each phase individually. However, if you merely need to separate the phase data, slowly click twice on the line between data points of different phases. Then, quickly double click that line and select NONE under LINE. Click on the OK button.
4. A preview window will appear offering you a chance to alter features of the graph (e.g., legend, gridlines, titles). Once changes are made, click on the NEXT button.
3. Click on the text-box icon (symbolized by a sheet of paper with lines on it) and, using the click-and-drag technique, create an area over a phase and type in the phase label (e.g., Baseline). After typing, click an area outside the box.
5. Double click on one of the data series. Under the PATTERNS menu, make the appropriate changes (e.g., data-point color, shape) under the LINE and MARKER sections. To insert small spaces between data points and lines, select the foreground color as white and the background color as black. This is the only way to prevent lines from directly connecting to data points, and it works only with black or gray data points, not with ones that are white (e.g., open circles).
6. If your graph requires labels (with arrows) for specific data series (beyond phase labels), click on the text-box icon (symbolized by a sheet of paper with lines on it). Using the click-and-drag technique, create an area over the graph and type in your text (e.g., IV-1). Click an area outside the box, then double click on the outline of the box. In the PATTERNS menu, select NONE in the border section and click on the OK button. Click an area outside the box. You can now move the text box to the appropriate position on the graph.
7. To begin creating your arrow, click on the LINE tool. Click and drag your mouse pointer to make the line of your arrow. Double click on the line. The PATTERNS menu will appear. In this menu box, you can select different styles and weights for the vertical line and the arrowhead. Once the arrow is formatted, you can move it into position (see Figure 2 for an example of data labels with arrows).
8. Select the y axis by double clicking on it. Select the SCALE tab. A series of default values will appear. Select the MINIMUM at Ϫ1 and the CATEGORY X CROSSES Y at Ϫ1. Click on the OK button. Your graph will now display Ϫ1 on the abscissa, and the 0 should be raised.
9. To remove the Ϫ1 on the abscissa, you must use some electronic sleight of hand. As the final step, create a text box over the Ϫ1 value. Select the text box area by double clicking on it. Under the COLORS AND LINES section, select NO FILL. Under the FILL section, select white as the color and click on the OK button. The Ϫ1 value should now be invisible, and you should be left with the 0 raised off the abscissa. If your text box seems to disappear after it is created, simply click once around the box's last known location until it reappears.
Completing the Multiple Baseline Design Graph
1. The easiest way to ensure that the different panels in your multiple baseline design graph are equivalent is to create one graph, select it by clicking once on it, copy, and paste it into the document. You should now have two identical graphs. Click once on a data series. Change the data string (located at the top of your screen) to reflect the new range of data. Repeat this process for each data series only if you entered your data in a staggered manner.
2. Move your graphs into position by clicking on each graph and dragging it into the vertical alignment of the multiple baseline design format.
3. Remove the external borders from each of the graphs. Click once on the graph. Under the FORMAT menu, select the SE-LECTED CHART AREA option. Under the BORDERS section (in the PATTERNS menu), select NONE. Click on the OK button. Repeat for each graph.
4. Click on any one of the graphs (except the bottom graph) and double click on the x axis.
5. You should now see the PATTERNS menu. Under the TICK MARK LABELS section, click on NONE and then click on the OK button to exit the menu box. Remember not to place any x-or y-axis titles on the graph, because all of the graphs have the same x-and y-axis titles centered across the graphs.
6. Click on the bottom graph. Select the INSERT menu and choose the TITLES option.
7. Select the CATEGORY (x) AXIS option and click on the OK button.
8. There should now be a text box underneath your bottom graph. Click once on the box and type in the x-axis title (e.g., Sessions).
9. Create a text box in the spreadsheet area. Type the y-axis title for your graphs (e.g., Responses per Minute) and click off of the box. Double click on the box and under the ALIGNMENT menu, select the vertical, right-face orientation, select AUTOMATIC SIZE, and click on the OK button.
10. Move the y-axis title text box so that it is vertically centered for all of the graphs.
11. Use the line tool to draw phasechange lines on top of your vertically aligned graphs. Each vertical and horizontal change in the lines (the ''staircase'' effect) must be an entirely new line. For example, in a twopanel multiple baseline design with two phases, you need to draw three lines to comprise the phase-change line (see bottom panel of Figure 2) .
The above instructions refer to spreadsheet functions found in Microsoft Excel 97 for Windows 95/NT and MacOS operating systems. However, most of the functions are also found in earlier versions of Excel and in other spreadsheet programs (e.g., Lotus). Once you begin creating graphs using a spreadsheet program, there are a number of ways to customize them. You may use the spreadsheet program as we have done, or you may create the graph in the spreadsheet program and then insert it into a drawing program for customization. Depending on your software applications and your expertise with them, the latter option may provide greater flexibility in customizing your graphs. In addition, once a graph has been created, it can be copied and pasted into most current word processing programs for printing, if necessary. Although there are many other features that have not been covered, these instructions should be sufficient to guide you through the timely production of a number of single-subject design graphs.
